The high-affinity triarylethylene anti-oestrogen H1285 conditions. These observations indicate that there are fundamental differences in the initial interaction of H1285 and oestradiol with the oestrogen receptor.
oestradiol-receptor complexes in the presence of 0.4M-KCI on 5-20% sucrose density gradients.
[3H]Oestradiol-receptor complexes had a major peak at 4.4S with a smaller peak at 5.6S, whereas with [3H]H1285-receptor complexes the 5.6S peak was always higher than the 4.4S peak. There was significant variation between the dissociation behaviour at 20°C of [3H]H1285-receptor complexes and [3H]oestradiol-receptor complexes pre-activated at 25°C for 30min in the presence and in the absence of 10mM-sodium molybdate. The dissociation ti of [3H] oestradiol-receptor complexes at 20°C decreased from 1.5 h to 0.5 h when molybdate was present during heat treatment whereas the dissociation ti for [3H]H1285-receptor complexes was Sh for both conditions. These observations indicate that there are fundamental differences in the initial interaction of H1285 and oestradiol with the oestrogen receptor.
Certain triarylethylene derivatives are antioestrogens, compounds that inhibit oestrogen action at oestrogen-responsive target tissues. Interest in these compounds stems from their clinical usefulness in the treatment of hormone-dependent breast tumours (Katzenellenbogen et al., 1979) . The molecular details of anti-oestrogen action in both the cytoplasm and the nucleus remain unclear. Work in this area was hampered until recently because of the lack of available radiolabelled anti-oestrogens with sufficient affinity for the oestrogen receptor to allow direct binding studies to be performed. Tamoxifen, for example, Abbreviations used: DCC, dextran-coated charcoal; h.p.l.c., high-pressure liquid chromatography.
has an affinity 10 times less than that of oestradiol17f for the oestrogen receptor (Jordan et al., 1977) , creating problems of dissociation and subsequent re-association with other cellular components during experiments. Recently, radiolabelled monohydroxylated forms of two commonly used antioestrogens, C 1628 (Katzenellenbogen et al., 198 1a) and tamoxifen (Borgna & Rochefort, 1980) , were shown to possess affinities for the oestrogen receptor nearly equivalent to that of oestradiol. By using these high-affinity compounds it has been possible to perform kinetic analyses of anti-oestrogen-receptor interactions (Katzenellenbogen et al., 198 lb) and to examine directly the mechanisms involved in anti-oestrogen-induced receptor transformation (Rochefort & Borgna, 1981) .
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Our interest has focused on the manner in which the anti-oestrogen-receptor complex interacts with nuclei (Ruh & Baudendistel, 1977 , 1978 and chromatin (Ruh et al., 1981) . Therefore we searched for an anti-oestrogen with sufficiently high affinity for use in chromatin-binding studies. The advantage of a high-affinity compound would be to decrease ligand dissociation and therefore to inhibit anti-oestrogen-receptor complex decomposition during lengthy chromatin-binding assays. We have previously characterized the antiuterotrophic properties of the substituted triaryl-
and found H1285 to inhibit oestrogen-induced increases in uterine wet weight, total DNA content and rate of DNA and protein synthesis (Ruh et al., 1979) . Since H1285 has been shown to possess an affinity 10 times greater than that of oestradiol for the rat uterine cytoplasmic oestrogen receptor (Ruh et al., 1979) (Fig. 1) . To do this, 65 mol (30mg) of H1285 dissolved in 37.5 ml of benzene was added to a 500ml reaction flask fitted with a rubber septum and previously flushed with dry N2. To this, 65 jmol (1.87ml) of freshly made sodium ethoxide (0.8mg of sodium metal/ml of ethanol) was added with a syringe.
This was followed by the injection of 65 ymol of elemental iodine dissolved in 3.75ml of benzene. The additions of sodium ethoxide and iodine were repeated. The reaction was maintained at 22°C for 5 min with magnetic stirring. The dark red solution was evaporated to dryness in vacuo at 30°C, and the residue redissolved in 10ml of benzene, filtered and again evaporated to dryness. This residue was redissolved in 0.5 ml of benzene/diethylamine (7:1, v/v) for further purification.
The redissolved reaction products were layered on 20ml of Whatman DC-1 silica gel (Whatman, Clifton, NJ, U.S.A.) contained in a glass column (1 cm x 30cm) previously equilibrated in benzenediethylamine (7:1, v/v 
Cytosol preparation
Female Sprague-Dawley rats (21-26 days old) purchased from Sasco (Omaha, NB, U.S.A.) were used for all studies. The animals were killed by decapitation and the uteri were rapidly removed. After adhering fat and connective tissues were stripped away the uteri were placed in ice-cold TE buffer (10 mM-Tris/1.5 mM-Na2EDTA, pH 7.4). All subsequent procedures were performed at 40C unless noted. The uteri were homogenized (five to ten uteri/ml of TE buffer) in Duall all-glass tissue grinders (Kontes Glass Co., Vineland, NJ, U.S.A. Fig. 2 
(a).
Both compounds display similar spectra with absorbance peaks at 245 and 290nm. The purified radioactive compound co-chromatographed with freshly prepared H1285 as a single peak in both t.l.c. (Fig. 2b) and h.p.l.c. (Fig. 2c) (Katzenellenbogen et al., 1981b) . Both oestrogen and anti-oestrogenoccupied receptor complexes in our studies were found to be stable for the duration of the experiments (results not shown).
It has previously been reported that receptor transformation triggered by the triarylethylene monohydroxytamoxifen was qualitatively different from that induced by oestradiol as determined from dissociation kinetics (Rochefort & Borgna, 1981 ples were then heated at 25°C for Ih and rapidly cooled to 0°C. All incubation tubes were then treated with DCC to remove unbound radioligand and all tubes were brought to 0.4uyM-oestradiol to mask re-association of the label with the receptor. After transferrence of the tubes to a 20°C water bath specific binding was determined by DCC adsorption at the indicated times.
smaller peak at 5.6S (Fig. 7b) . This was in contrast with the [3H]H1285-receptor complexes, which displayed the same two sedimentation values, but the 5.6S peak was always higher than the 4.4S peak (Fig. 7a) 
Discussion
In the past direct analysis of the binding of antioestrogens to the oestrogen receptor was impaired by the fact that all known anti-oestrogens had a low affinity (<10%) for the oestrogen receptor. It is only recently that high-affinity radiolabelled antioestrogens have become available for study (Borgna & Rochefort, 1980; Katzenellenbogen et al., 1981b; Ruh et al., 1982) . In searching for a potential high-affinity anti-oestrogen we were interested in the reports from Emmen's group (Collins et al., 1971; Emmens, 1973) that the triarylethylene H1285, synthesized in their laboratory, had very potent anti-fertility properties in the mouse, although it was not tested for anti-uterotrophic properties. Our subsequent discovery that H1285 had an extremely high affinity for the oestrogen receptor (Ruh et al., 1979) suggested that H1285 would be a useful tool to study anti-oestrogen action. We therefore 3H-labelled H1285 to use as a high-affinity probe of anti-oestrogen action.
In the present study we A further difference between H1285-receptor interaction and oestradiol-receptor interaction is the dissociation rate kinetics in the presence and in the absence of 10mM-sodium molybdate. Oestrogen receptor can be transformed by heating at 25°C or by exposure to 0.4M-KCI or -NaCl. Oestrogen receptor thus transformed displays an increased affinity for nuclei, ATP-Sepharose and DNAcellulose and sediments at 5S on sucrose density gradients (Grody et al., 1982) . The presence of 10mM-sodium molybdate during warming at 25°C prevents receptor transformation (Shyamala & Leonard, 1980) . This is evidenced by the more rapid dissociation rate of oestradiol from the receptor in the presence of molybdate (Rochefort & Borgna, 1981) . However, the dissociation of HI 285 from the receptor appears to be unaffected by the addition of molybdate. This difference between transformation of anti-oestrogen complexes and oestradiol-receptor complexes was previously seen by Rochefort & Borgna (1981) with monohydroxytamoxifen, an anti-oestrogen with a dissociation rate similar to that of oestradiol.
The very slow dissociation rate of [3H]H1285 from the oestrogen receptor (tj = 220h at 0°C) makes this compound especially attractive for studying the interaction of anti-oestrogen-receptor complexes with nuclear components. Preliminary studies from this laboratory indicate that H1285-receptor complexes interact with different chromatin fraction than do oestradiol-receptor complexes (Ruh et al., 1982) . Future work in this area should lead to a better understanding of the molecular mechanisms of oestrogen and anti-oestrogen action.
Vol. 217 
